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6L]HVHOHFWHGPRO\EGHQXP VXOILGH 0R6[ QDQRFOXVWHUV REWDLQHG E\PDJQHWURQ VSXWWHULQJ DQG
JDVFRQGHQVDWLRQRQJODVV\FDUERQVXEVWUDWHVDUHW\SLFDOO\VXOIXUGHILFLHQW[ ZKLFK
OLPLWV WKHLU FU\VWDOOLQLW\ DQG HOHFWURFDWDO\WLF SURSHUWLHV +HUH ZH GHPRQVWUDWH WKDW D VXOIXU
HQULFKLQJPHWKRGFRPSULVLQJVXOIXUHYDSRUDWLRQDQGFOXVWHUDQQHDOLQJXQGHUYDFXXPFRQGLWLRQV
VLJQLILFDQWO\ HQKDQFHV WKHLU DFWLYLW\ WRZDUGV WKH K\GURJHQ HYROXWLRQ UHDFWLRQ +(5 7KH 6
ULFKQHVV [      DQG H[WHQGHG FU\VWDOOLQH RUGHU REWDLQHG LQ WKH VXOIXUWUHDWHG 0R6[
QDQRFOXVWHUVOHDGWRFRQVLVWHQWP9VKLIWVWRORZHU+(5RQVHWSRWHQWLDOVDORQJZLWKWZRIROG









FRPPHUFLDOO\ YLDEOH$PRQJ WKHP WUDQVLWLRQPHWDO GLFKDOFRJHQLGHV 70'V DQG LQ SDUWLFXODU
PRO\EGHQXPGLVXOILGH 0R6 KDYH VWRRGRXW LQ WKH SDVW GHFDGH>@ 7KHLU OD\HUHG VWUXFWXUH
DQDORJRXV WR WKDW RI JUDSKHQH DOVR LPSOLHV DQLVRWURSLF SURSHUWLHV RQO\ WKHPHWDOOLF 7 SKDVH
VLWHV ORFDWHG DW WKH0RHGJH SODQHV RI QDWXUDOO\ RFFXUULQJ0R6 DUH DFWLYH IRU WKH+(5>@
ZKHUHDVWKH+VHPLFRQGXFWLQJEDVDOSODQHVDUHDOPRVWLQDFWLYHLIQRGHIHFWVDUHSUHVHQW>±@
6HYHUDO VWUDWHJLHV KDYH SURYHQ WRPD[LPL]H0R6 +(5 DFWLYLWLHV>@ WULJJHULQJ WKH +ĺ7
SKDVHWUDQVLWLRQLQEDVDOSODQHVE\FKHPLFDO LQWHUFDODWLRQ>±@ RUVWUHVVVWUDLQHIIHFWV>@
EDVDO SODQH DFWLYDWLRQ E\ LQFRUSRUDWLRQ RI WUDQVLWLRQ PHWDOV>±@ RU RWKHU
FKDOFRJHQLGHV>@DQGWKHIDEULFDWLRQRI0R6[ QDQRVWUXFWXUHVZKLFKDUHGHIHFWULFK>±@
RUKDYHDGGLWLRQDO6YDFDQFLHV>±@ +RZHYHUWKHLQRSHUDQGRSURYHQUROHRI6DWRPVDVWKH
+(5DFWLYHVLWHV>@ LQGLFDWHV WKDW VXOIXUULFK0R6[ PDWHULDOV VKRXOG DOVRSUHVHQWKLJK+(5
DFWLYLWLHV>±@ 2XUUHFHQWO\UHSRUWHGVL]HVHOHFWHG0R6[ QDQRFOXVWHUVREWDLQHGE\PDJQHWURQ
VSXWWHULQJ DQG JDV FRQGHQVDWLRQ>@ ZHUH GHPRQVWUDWHG WR EH VXOIXUGHILFLHQW [     
ZLWK ORZFU\VWDOOLQLWLHV ,Q WKLVDUWLFOHZHKDYHHYDOXDWHG WKH LQIOXHQFHRI VXOIXUFRQWHQW LQ WKH
+(5FDWDO\VLVRI0R6 PDWHULDOVWKURXJKXVHRIDQLQYDFXR VXOIXUDGGLWLRQWUHDWPHQWSUHYLRXVO\
GHYHORSHG IRU IUHVKO\ GHSRVLWHG VXOIXUGHILFLHQW 0R6[ QDQRFOXVWHUV>@ :H GHPRQVWUDWH
WKDWVXOIXUHYDSRUDWLRQPLQIROORZHGE\DQQHDOLQJWUHDWPHQWPLQ&LQFRUSRUDWHV
6LQWKH0R6[ QDQRFOXVWHUVWUXFWXUH[ E\UHGXFLQJR[\JHQFRQWDLQLQJ0RVXUIDFH
VSHFLHVDQGFRQYHUWLQJ WKHDPRUSKRXV6 PRLHWLHV WRFU\VWDOOLQH6 VLWHVZKLFKDOVRH[WHQGV
WKHFU\VWDOOLQHRUGHU$FRQVLVWHQWP9VKLIWWRORZHU+(5RYHUSRWHQWLDODORQJZLWKDWZR




 0R6[ QDQRFOXVWHUV GHSRVLWLRQ DQG KLJKDQJOH DQQXODU GDUNILHOG VFDQQLQJWUDQVPLVVLRQHOHFWURQPLFURVFRS\+$$')67(0LPDJLQJ
)LJXUH&OXVWHUEHDPVRXUFHVFKHPDWLF,WFRQVLVWVRIILYHVHFWLRQVPDJQHWURQVSXWWHULQJLRQ
RSWLFVPDVVILOWHUFOXVWHUGHSRVLWLRQDQGFOXVWHU SRVWWUHDWPHQW
6L]HVHOHFWHG 0R6 QDQRFOXVWHUV ZHUH SURGXFHG XVLQJ D '& PDJQHWURQ VSXWWHULQJ DQG JDV
FRQGHQVDWLRQFOXVWHUEHDPVRXUFHDVVKRZQLQ)LJXUH IURPDLQFKVSXWWHULQJ0R6 WDUJHW3,
.(0  SXULW\>@ 7KH SRVLWLYHO\ FKDUJHG FOXVWHUV ZHUH DFFHOHUDWHG ZLWK LRQ RSWLFDO
HOHFWURVWDWLFOHQVHVDQGWKHQVL]HVHOHFWHGZLWKDODWHUDOWLPHRIIOLJKWPDVVILOWHU>@ $PDVVRI
 DPX FRUUHVSRQGLQJ WR 0R6 XQLWV GHVLJQDWHG DV 0R6 ZDV VHOHFWHG IRU
GHSRVLWLQJ RQWR DQ DPRUSKRXV FDUERQ FRDWHG 7(0 JULGV $JDU 6FLHQWLILF 0HVK&X DQG
RQWRJODVV\FDUERQ*&VWXEVPP[PP[PPPLUURUILQLVK7KHORDGLQJRIWKH7(0
JULG VDPSOHVZDV DSSUR[ SURMHFWHG VXUIDFH DUHD FRYHUDJH LH DSSUR[ RI WKH VXUIDFH
FRYHUHGE\FOXVWHUVZKLOH WKH ORDGLQJVRI WKH*&VDPSOHVZHUHDQGSURMHFWHG
VXUIDFH DUHD7KHFOXVWHUVZHUHGHSRVLWHGRQWR DPRUSKRXV FDUERQFRYHUHG7(0 JULGV DQG*&
VWXEVZLWKDQLPSDFWHQHUJ\RIH9DQGH9SHU0R6 XQLWUHVSHFWLYHO\6XOIXUDGGLWLRQ
ZDVFRQGXFWHG LQ D VXOIXUDWPRVSKHUH FUHDWHGE\HYDSRUDWLQJVXOIXUXVLQJDKRPHEXLOW LQVLWX
WKHUPDOHYDSRUDWRUPLQ$QQHDOLQJPLQ&ZDVSHUIRUPHGZLWKDQHOHFWURQEHDP
ERPEDUGPHQW KHDWLQJ VWDJH 7KH WHPSHUDWXUH ZDV PRQLWRUHG XVLQJ D S\URPHWHU ,03$&
3\URPHWHU,3(6FDQQLQJWUDQVPLVVLRQHOHFWURQPLFURVFRS\67(0LPDJHVZHUHDFTXLUHG
ZLWK D  N9 VSKHULFDO DEHUUDWLRQFRUUHFWHG 67(0 -(2/ ) LQ WKH KLJKDQJOH DQQXODU
GDUNILHOG+$$')PRGH>@
 3K\VLFDO FKDUDFWHUL]DWLRQ RI 0R6[ QDQRFOXVWHUV ;UD\ SKRWRHOHFWURQ VSHFWURVFRS\;36
;36 VSHFWUD ZHUH UHFRUGHG XVLQJ D .UDWRV $[LV 6835$ ILWWHG ZLWK D PRQRFKURPDWHG
DOXPLQLXP VRXUFH $O .Į  H9 DQG D FKDUJH QHXWUDOLVHU 6DPSOHV ZHUH PRXQWHG
RQ VLOLFRQZDIHUVE\XVHRI VLOYHUHSR[\DQGDIIL[HG WRD VDPSOHEDUXVLQJFDUERQ WDSH:LGH
VFDQV ZHUH UHFRUGHG XVLQJ SDVV HQHUJLHV RI  H9 DQG KLJKUHVROXWLRQ VFDQV ZHUH UHFRUGHG
XVLQJSDVVHQHUJLHVRIH9DQGDQDQDO\VLVDUHDRIȝP$OOVFDQVZHUHUHFRUGHGDW[
 7RUU XVLQJ DQ HPLVVLRQ FXUUHQW RI P$$OO KLJKUHVROXWLRQ VSHFWUD ZHUH FRUUHFWHG WR WKH





$OO HOHFWURFKHPLFDO PHDVXUHPHQWV ZHUH SHUIRUPHG LQ D FRQYHQWLRQDO HOHFWURGH
HOHFWURFKHPLFDO VHWXS FRPSULVLQJ D WKHUPRVWDWWHG WZRFRPSDUWPHQW FHOO  . WKH ILUVW
FRPSDUWPHQW FRQWDLQLQJ ERWK D VDWXUDWHG FDORPHO UHIHUHQFH HOHFWURGH 6&(%$6 ,QF -DSDQ
DQGPPGLDPHWHUPPWKLFNJODVV\FDUERQZRUNLQJHOHFWURGHV*&W\SHVWXEV$OID$HVDU
8.PRGLILHGZLWKDVGHSRVLWHGRUVXOIXUHYDSRUDWHGDQGDQQHDOHG0R6[ QDQRFOXVWHUVDQG
D VHFRQG FRPSDUWPHQW FRQWDLQLQJ D EULJKW 3WPHVK FRXQWHU HOHFWURGH $OID $HVDU 8. $OO






ZHUH HPEHGGHG LQ D (74 &KDQJH'LVN 5'( 7LS DQG HOHFWULFDOO\ FRQQHFWHG WR D ( 6HULHV




0LOL4'LUHFW UHVLVWLYLW\QRW OHVV WKDQ0FP7KLV IXOO\ VXSSRUWHGQRQFRRUGLQDWLQJ
DQLRQFRQWDLQLQJ ORZ SURWRQ FRQFHQWUDWLRQ HOHFWURO\WH ZDV FKRVHQ LQ FRQWUDVW WR WKH PRUH
FRPPRQO\ UHSRUWHG KLJK SURWRQ FRQFHQWUDWLRQ HOHFWURO\WHV LQ K\GURJHQ HYROXWLRQ H[SHULPHQWV








UDWHV IURP WRP9V DQGHOHFWURFKHPLFDO LPSHGDQFHVSHFWURVFRS\PHDVXUHPHQWV (,6
ZHUHDFTXLUHGLQWKHWR9YV6&(ZLWKP9VWHSVXVLQJDIUHTXHQF\UDQJHRI
WR  +] YROWDJH DPSOLWXGH   P9 WR DSSO\ WKH L5 FRPSHQVDWLRQ FRUUHFWLRQ RQ DOO+(5
YROWDPPRJUDPV$OO+(5SRWHQWLDOVUHSRUWHGDUHFRUUHFWHGYHUVXVWKHQRUPDOK\GURJHQHOHFWURGH
1+(XVLQJ WKH1HUQVWLDQ VKLIW FRUUHFWLRQ (1+(  9S+7KHHOHFWURFKHPLFDO
FHOOZDVYLJRURXVO\SXUJHGZLWK1 SULRUWRDQ\HOHFWURFKHPLFDOH[SHULPHQW2[\JHQIUHHJUDGH
%2& *DVHV SOF DQG D SRVLWLYH 1 SUHVVXUH ZDV PDLQWDLQHG GXULQJ H[SHULPHQWV $OO
HOHFWURFKHPLFDO JODVVZDUH ZDV FOHDQHG RYHUQLJKW E\ XVH RI D GLOXWH .0Q2 $&6  
6LJPD$OGULFK VROXWLRQ LQ FRQFHQWUDWHG +62 !  DQDO\WLFDO JUDGH )LVKHU 6FLHQWLILF
IROORZHGE\ULQVLQJZLWKXOWUDSXUHZDWHU
 5HVXOWVDQGGLVFXVVLRQ
 3K\VLFDO FKDUDFWHUL]DWLRQ RI VL]HVHOHFWHG 0R6[ QDQRFOXVWHUV +$$')67(0
LPDJLQJ DQG;36









FU\VWDOOLQH RUGHU 7KH FOXVWHUV KDYH DQ XQHYHQ OD\HUHG VWUXFWXUH UHYHDOHG E\ WKH +$$')
LQWHQVLW\OLQHSURILOHZKLFKDJUHHVZLWKSUHYLRXVILUVWSULQFLSOHVLPXODWLRQVWXGLHV>@&RPSDUHG
ZLWKWKHDVGHSRVLWHGFOXVWHUVWKHVXOIXULVHGFOXVWHUVEHFRPHODUJHUZLWKDPHDQGLDPHWHURI
QP7KLV LVGXHWR WKHPRUSKRORJLFDOUHFRQVWUXFWLRQRI0R6[ FOXVWHUVZLWKWKHDGGHGVXOIXU ,Q
FRQWUDVW WR WKHDVGHSRVLWHGFOXVWHUV WKHVXOIXULVHGFOXVWHUV VKRZQ LQ)LJXUHGDQGHSUHVHQW
UDWKHU FU\VWDOOLQH VWUXFWXUHV ZKLFK FDQ DOVR EH FRQILUPHG E\ WKHLU ))7 SDWWHUQV LQVHW 7KH
VXOIXULVHGFOXVWHUVUHWDLQWKHOD\HUHGVWUXFWXUHZLWKWROD\HUVWKLFN7KH0RLUp SDWWHUQVKRZQ
LQ )LJXUH H LQGLFDWHV DPLVRULHQWDWLRQ EHWZHHQ OD\HUVZKLFK FDQ EH FRPPRQO\ IRXQG LQ WKH
VXOIXULVHG FOXVWHUV ZLWK  RU PRUH OD\HUV *LYHQ WKDW VXOIXU LV ORQJ NQRZQ WR VXEOLPH DW
WHPSHUDWXUHVZHOO EHORZ  &>@ ZH FDQ FRQFOXGH WKDW WKH FU\VWDOOLQH VWUXFWXUHV FRPH
IURP WKH FKHPLFDO ERQG EHWZHHQ WKH DGGHG VXOIXU DQG WKH FOXVWHUV DQG WKDW WKH VWUXFWXUDO
PRGLILFDWLRQLQWRFU\VWDOOLQHFOXVWHUVPDLQO\WDNHVSODFHZLWKLQWKH'OD\HUV




;36 PHDVXUHPHQWV ZHUH DFTXLUHG IURP PRO\EGHQXP VXOILGH FOXVWHUV GHSRVLWHG RQWR




GHFRQYROXWHGLQWRWKH0R G VSLQRUELWGRXEOHWFKDUDFWHULVWLFRI0R6 PDWHULDOVELQGLQJ
HQHUJLHVRIaDQGaH9UHVSHFWLYHO\7ZRDGGLWLRQDOGRXEOHWVZHUHQHHGHGDVFULEHG
WR0RD2E6F a DQG a H9 VHH (6, IRU0RD2E6F GHILQLWLRQ DQG0R a DQG
a H9 R[LGDWLRQ VWDWHV UHSRUWHG LQ PRO\EGHQXP FRPSRXQGV VXFK DV PRO\EGHQXP
R[\VXOILGHV>@ DQG0R2>@ $QDO\VLVRI WKH0R0RD2E6F0R UHODWLYHSHUFHQWDJHV DW
 IURP WKH ;36 SKRWRHPLVVLRQ LQWHQVLWLHV \LHOGV D UHODWLYH UDWLR RI  DW 
FRUURERUDWLQJ WKH VLJQLILFDQW SURSRUWLRQ RI R[LGL]HG PRO\EGHQXP VSHFLHV DW WKH QDQRFOXVWHUV
7KH 6 VSHFWUD )LJ  ERWWRP URZ ZHUH GHFRQYROXWHG XVLQJ WZR S VSLQRUELW GRXEOHWV
UHODWHG WR WKH 6 a DQG a H9 DQG 6 a DQG a H9 R[LGDWLRQ VWDWHV
FRQVLVWHQWO\ UHSRUWHG IRU DPRUSKRXV0R6[ WKLQ ILOPV DQG QDQRSDUWLFOHV>@ \LHOGLQJ D 6




/LNHZLVH KLJKUHVROXWLRQ ;36 VSHFWUD RQ WKH VXOIXUHYDSRUDWHG DQG DQQHDOHG 0R6[
QDQRFOXVWHUV)LJFUHYHDODQDOPRVWWRWDOFRQYHUVLRQRIR[LGL]HG0RVSHFLHVWR0R 0R
0RD2E6F0R DW UDWLR RI  DVZHOO DV DQ HIIHFWLYH 6HQULFKPHQW REWDLQLQJ D
0R0RD2E6F66 UDWLRRI$V IRUWKH66 ;36LQWHQVLW\UDWLRWKLVLVQRZ
)XUWKHUDQDO\VLVRIWKHVXOIXULVHGEXWQRQDQQHDOHG0R6[ QDQRFOXVWHUVVDPSOH)LJ
E UHYHDOV WKDW 6 LQFRUSRUDWLRQ RQWR WKH QDQRFOXVWHUV RFFXUV DW WKLV VWDJH WR D FHUWDLQ H[WHQW






)LJXUH  +LJKUHVROXWLRQ 0R G WRS DQG 6 S ERWWRP ;36 VSHFWUD RI D DVGHSRVLWHG
0R6[ QDQRFOXVWHUVE VXOIXULVHGQRQDQQHDOHG 0R6[ QDQRFOXVWHUV DQGF VXOIXULVHG
DQQHDOHG 0R6[ QDQRFOXVWHUV/DEHOV UDZVSHFWUD EODFN FXPXODWLYHSHDN ILW UHG0R
G JUHHQ0RD2E6F G EOXH0R G RUDQJH 6 S 6 \HOORZ DQG 6
S 6PDJHQWD







FRQFHQWUDWLRQ LQ WKHHOHFWURO\WHXVHG >+@§î PROFPS+§ LV UHVSRQVLEOH IRU WKH
GLIIXVLRQ GHFD\ SHDN SURILOH LQ )LJV D DQG E DQDORJRXV WR WKDW IRXQGZLWK RXU SUHYLRXVO\
UHSRUWHG PDJQHWURQVSXWWHUHG QDQRFOXVWHUV>@ 7KH DVSUHSDUHG VDPSOHV SUHVHQW RQVHW
SRWHQWLDOV _ȘRQVHW_ IRU FXUUHQWGHQVLWLHVRI _M_ P$FPRIFDP9ZKLFKDUHaP9
SRVLWLYHO\ VKLIWHG FRPSDUHG WR WKH UHFRUGHG _ȘRQVHW_ IRU EDUH JODVV\ FDUERQ 7KLV FRQILUPV WKDW




7KHVH DUH LQ JRRG DJUHHPHQW ZLWK WKH UHVXOWV REWDLQHG IRU 0R6 QDQRFOXVWHUV ZKLFK
SUHVHQWHG D KLJKHU FOXVWHU ORDGLQJ FD ȝJ FP EXW HTXLYDOHQW VXUIDFH FRYHUDJH JLYHQ WKH
VPDOOHU FOXVWHU VL]HV a>@ ,QWHUHVWLQJO\ VXFK XOWUDORZ ORDGLQJV RI VL]HVHOHFWHG0R6[
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 7KLV LQGLFDWHV WKDW WKH VXOIXULVDWLRQ
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P9GHF WKLVLVWKH9ROPHUPHFKDQLVPLWVUDWHOLPLWLQJVWHSEHLQJWKHHOHFWURDGVRUSWLRQRI
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@ 3UHYLRXVUHSRUWVRQDPRUSKRXV0R6[ FDWDO\VWVKDYH UHSRUWHG7DIHO
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PRLHWLHV>@ WR 6 DV IRXQG LQ FU\VWDOOLQH 0R6>@ )URP WKHVH ILQGLQJV ZH FDQ
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 QDQRFOXVWHUVUHVXOWV
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
UHYHDOHG WKDW HOHFWURQ KRSSLQJ RQO\ RFFXUV EHWZHHQ PHWDOOLF 7 GRPDLQV ERXQGHG E\
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2QDVHSDUDWHQRWHLWLVDOVRQRWHZRUWK\WRH[SORUHZKLFKDUHWKHSRWHQWLDO+(5DFWLYHVLWHVLQ
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LH 6 YDFDQFLHV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0R6[
QDQRFOXVWHUVWKHSUHVHQFHRIWHUPLQDOEULGJLQJ6 DVIRXQGLQRXU6S;36VSHFWUDVHHPVWR
LQGLFDWHWKH\PLJKWSDUWLFLSDWHLQWKH+(5DORQJZLWKWKHZHOOHVWDEOLVKHG70'XQVDWXUDWHG6
DFWLYH VLWHV>@ ,Q WKH FDVH RI RXU 6HQULFKHG 0R6[ QDQRFOXVWHUV WKH DOPRVW WRWDO
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KDYHEHHQUHODWHGWRKLJKHUGHQVLWLHVRI
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 QDQRFOXVWHUV ZLWK
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QRUPDOL]HG DOO SUHYLRXV _MJHRP_ UHSRUWHG YDOXHV E\ PDVV DFWLYLW\ P$ PJ D PHWULF ZLGHO\
DFFHSWHG LQ WKH QREOHPHWDO HOHFWURFDWDO\VLV FRPPXQLW\ VHH 7DEOH 6 (6,>@ 7KHPDVV
DFWLYLWLHV IRXQG IRU 0R6[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FORVH WR WKH+(5
RQVHW DUH DIWHU VXOIXU HYDSRUDWLRQ DQG DQQHDOLQJ FRPSDUDEOH ZLWK WKH EHVW UHSRUWHG 0R6
FDWDO\VWVDWP9WHVWHGXVLQJDKLJKSURWRQFRQFHQWUDWLRQHOHFWURO\WH7KHYDOXHVREWDLQHG DUH
FD P$PJ DWFRYHUDJHDQGFD P$PJ DWFRYHUDJH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DQGFD P$PJ 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SULVWLQHDQG
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VXOIXULVHG 7KLV KLJKOLJKWV WKH UHPDUNDEOH DFWLYLWLHV RI WKH VXOIXULVHG
0R6[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7KHHOHFWURFKHPLFDOVWDELOLW\RI0R6[HOHFWURFDWDO\WVLVDOVRDQLPSRUWDQWIHDWXUH IRU HYDOXDWLQJ
SURVSHFWLYH ORQJWHUP+(5 SHUIRUPDQFH$ SUHOLPLQDU\ FRPSDULVRQ RI WKH YHU\ ILUVW FDWKRGLF
+(5 F\FOH UHFRUGHG GXULQJ RXU SUHFRQGLWLRQLQJ VWHS ZLWK WKH ILQDO SVHXGRVWDWLRQDU\ /69
UHSRUWHG WK UHDO+(5F\FOHDVVKRZQLQ)LJVDDQGEUHYHDOVFOHDU GLIIHUHQFHVLQVWDELOLW\
EHIRUHDQGDIWHUVXOIXUHYDSRUDWLRQDQGHQULFKPHQW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)RUVXUIDFHFRYHUDJHDV
GHSRVLWHG DQG 6GHIILFLHQW 0R6[ QDQRFOXVWHUV SUHVHQW DQ H[WUDRUGLQDULO\ KLJK DFWLYLW\ RQ
WKHLUILUVWFDWKRGLFSRODUL]DWLRQVFDQ_ȘKDOIPD[_§P9ZKLFKGUDPDWLFDOO\GHFD\VVKRZQE\D
P9RYHUSRWHQWLDOVKLIWDWWKHWK VFDQ 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7KLVLQGLFDWHVWKDWGHVSLWHRIWKHLUKLJK
DFWLYLW\ WKHHGJHGHIHFWDEXQGDQWQDWXUHRIDPRUSKRXV0R6[ QDQRFOXVWHUVDOVRFRQIHUV WKHPD
KLJKHOHFWURFKHPLFDOLQVWDELOLW\5HPDUNDEO\WKH6HQULFKHGFU\VWDOOLQH0R6[QDQRFOXVWHUV
SUHVHQWDGUDPDWLFDOO\HQKDQFHGVWDELOLW\)LJ6EDOWKRXJKWKHLULQLWLDODFWLYLW\LVQRWDVKLJK
DV WKH DPRUSKRXVQDQRFOXVWHU FRXQWHUSDUWV _ȘKDOI PD[_ LVPRGLILHG OHVV WKDQP9:HEHOLHYH
WKDW WKH LPSURYHG FU\VWDOOLQLW\ DQG VXEVHTXHQW PLQRU SUHVHQFH RI GLVVROXWLRQSURQH
XQGHUFRRUGLQDWHG 0R VLWHV DIWHU 6HQULFKPHQW PLWLJDWHV HOHFWURFKHPLFDOO\LQGXFHG 0R6[
OHDFKLQJ\LHOGLQJKLJKHU VWDELOLWLHV
 &RQFOXVLRQV
,Q VXPPDU\ WKH LQLWLDOO\ VXOIXUGHILFLHQW 0R6 VL]HVHOHFWHG QDQRFOXVWHUV REWDLQHG E\
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PRLHWLHV DW WKH 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UROH SOD\HG E\ 6HQULFKPHQW DQG FU\VWDOOLQLW\ LQ0R6[ QDQRFOXVWHU K\GURJHQ HOHFWURFDWDO\VLV
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6L]HVHOHFWHGPRO\EGHQXP VXOILGH 0R6[ QDQRFOXVWHUV REWDLQHG E\PDJQHWURQ VSXWWHULQJ DQG
JDVFRQGHQVDWLRQRQJODVV\FDUERQVXEVWUDWHVDUHW\SLFDOO\VXOIXUGHILFLHQW[ ZKLFK
OLPLWV WKHLU FU\VWDOOLQLW\ DQG HOHFWURFDWDO\WLF SURSHUWLHV +HUH ZH GHPRQVWUDWH WKDW D VXOIXU
HQULFKLQJPHWKRGFRPSULVLQJVXOIXUHYDSRUDWLRQDQGFOXVWHUDQQHDOLQJXQGHUYDFXXPFRQGLWLRQV
VLJQLILFDQWO\ HQKDQFHV WKHLU DFWLYLW\ WRZDUGV WKH K\GURJHQ HYROXWLRQ UHDFWLRQ +(5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[     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QDQRFOXVWHUVOHDGWRFRQVLVWHQWP9VKLIWVWRORZHU+(5RQVHWSRWHQWLDOVDORQJZLWKWZRIROG
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 WULJJHULQJ WKH +ĺ7
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FKDOFRJHQLGHV>@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+(5DFWLYHVLWHV>@ LQGLFDWHV WKDW VXOIXUULFK0R6[ PDWHULDOV VKRXOGDOVRSUHVHQWKLJK+(5
DFWLYLWLHV>±@ 2XUUHFHQWO\UHSRUWHGVL]HVHOHFWHG0R6[ QDQRFOXVWHUVREWDLQHGE\PDJQHWURQ
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[     
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+(5FDWDO\VLVRI0R6 PDWHULDOVWKURXJKXVHRIDQLQYDFXR VXOIXUDGGLWLRQWUHDWPHQWSUHYLRXVO\
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0R6[ QDQRFOXVWHUV>@ :H GHPRQVWUDWH
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VSHFLHVDQGFRQYHUWLQJ WKHDPRUSKRXV6 PRLHWLHV WRFU\VWDOOLQH6 VLWHVZKLFKDOVRH[WHQGV
WKHFU\VWDOOLQHRUGHU$FRQVLVWHQWP9VKLIWWRORZHU+(5RYHUSRWHQWLDODORQJZLWKDWZR
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PDJQHWURQVSXWWHULQJLRQ
RSWLFVPDVVILOWHUFOXVWHUGHSRVLWLRQDQGFOXVWHU SRVWWUHDWPHQW
6L]HVHOHFWHG 0R6 QDQRFOXVWHUV ZHUH SURGXFHG XVLQJ D '& PDJQHWURQ VSXWWHULQJ DQG JDV
FRQGHQVDWLRQFOXVWHUEHDPVRXUFHDVVKRZQLQ)LJXUH IURPDLQFKVSXWWHULQJ0R6 WDUJHW3,
.(0  SXULW\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HOHFWURVWDWLFOHQVHVDQGWKHQVL]HVHOHFWHGZLWKDODWHUDOWLPHRIIOLJKWPDVVILOWHU>@ $PDVVRI
 DPX FRUUHVSRQGLQJ WR 0R6 XQLWV 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 ZDV VHOHFWHG IRU
GHSRVLWLQJ RQWR DQ DPRUSKRXV FDUERQ FRDWHG 7(0 JULGV 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 DQG
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FRYHUHGE\FOXVWHUVZKLOH WKH ORDGLQJVRI WKH*&VDPSOHVZHUHDQGSURMHFWHG
VXUIDFH DUHD7KH FOXVWHUVZHUHGHSRVLWHGRQWR DPRUSKRXV FDUERQFRYHUHG7(0JULGV DQG*&
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,03$&
3\URPHWHU,3(6FDQQLQJWUDQVPLVVLRQHOHFWURQPLFURVFRS\67(0LPDJHV ZHUHDFTXLUHG
ZLWK D  N9 VSKHULFDO DEHUUDWLRQFRUUHFWHG 67(0 -(2/ ) LQ WKH KLJKDQJOH DQQXODU
GDUNILHOG+$$')PRGH>@
 3K\VLFDO FKDUDFWHUL]DWLRQ RI 0R6[ QDQRFOXVWHUV ;UD\ SKRWRHOHFWURQ VSHFWURVFRS\;36
;36 VSHFWUD ZHUH UHFRUGHG XVLQJ D .UDWRV $[LV 6835$ ILWWHG ZLWK D PRQRFKURPDWHG
DOXPLQLXP VRXUFH $O .Į  H9 DQG D FKDUJH QHXWUDOLVHU 6DPSOHV ZHUH PRXQWHG
RQ VLOLFRQZDIHUVE\XVHRI VLOYHUHSR[\DQGDIIL[HG WRD VDPSOHEDUXVLQJFDUERQ WDSH:LGH
VFDQV ZHUH UHFRUGHG XVLQJ SDVV HQHUJLHV RI  H9 DQG KLJKUHVROXWLRQ VFDQV ZHUH UHFRUGHG
XVLQJSDVVHQHUJLHVRIH9DQGDQDQDO\VLVDUHDRIȝP$OOVFDQVZHUH UHFRUGHGDW[
 7RUU XVLQJ DQ HPLVVLRQ FXUUHQW RI P$$OO KLJKUHVROXWLRQ VSHFWUD ZHUH FRUUHFWHG WR WKH





$OO HOHFWURFKHPLFDO PHDVXUHPHQWV ZHUH SHUIRUPHG LQ D FRQYHQWLRQDO HOHFWURGH
HOHFWURFKHPLFDO VHWXS FRPSULVLQJ D WKHUPRVWDWWHG WZRFRPSDUWPHQW FHOO  . WKH ILUVW
FRPSDUWPHQW FRQWDLQLQJ ERWK D VDWXUDWHG FDORPHO UHIHUHQFH HOHFWURGH 6&(%$6 ,QF -DSDQ
DQGPPGLDPHWHUPPWKLFNJODVV\FDUERQZRUNLQJHOHFWURGHV*&W\SHVWXEV$OID$HVDU
8.PRGLILHGZLWKDVGHSRVLWHGRUVXOIXUHYDSRUDWHGDQGDQQHDOHG0R6[ QDQRFOXVWHUVDQG
D VHFRQG FRPSDUWPHQW FRQWDLQLQJ D EULJKW 3W PHVK FRXQWHU HOHFWURGH $OID $HVDU 8. $OO






ZHUH HPEHGGHG LQ D (74 &KDQJH'LVN 5'( 7LS DQG HOHFWULFDOO\ FRQQHFWHG WR D ( 6HULHV




0LOL4'LUHFW UHVLVWLYLW\QRW OHVV WKDQ0FP7KLV IXOO\ VXSSRUWHGQRQFRRUGLQDWLQJ
DQLRQFRQWDLQLQJ ORZ SURWRQ FRQFHQWUDWLRQ HOHFWURO\WH ZDV FKRVHQ LQ FRQWUDVW WR WKH PRUH
FRPPRQO\ UHSRUWHG KLJK SURWRQ FRQFHQWUDWLRQ HOHFWURO\WHV LQ K\GURJHQ HYROXWLRQ H[SHULPHQWV








UDWHV IURP WRP9V DQGHOHFWURFKHPLFDO LPSHGDQFHVSHFWURVFRS\PHDVXUHPHQWV (,6
ZHUHDFTXLUHGLQWKHWR9YV6&(ZLWKP9VWHSVXVLQJDIUHTXHQF\UDQJHRI
WR  +] YROWDJH DPSOLWXGH   P9 WR DSSO\ WKH L5 FRPSHQVDWLRQ FRUUHFWLRQ RQ DOO+(5
YROWDPPRJUDPV$OO+(5SRWHQWLDOVUHSRUWHGDUHFRUUHFWHGYHUVXVWKHQRUPDOK\GURJHQHOHFWURGH
1+(XVLQJ WKH1HUQVWLDQ VKLIW FRUUHFWLRQ (1+(  9S+7KHHOHFWURFKHPLFDO
FHOOZDVYLJRURXVO\SXUJHGZLWK1 SULRUWRDQ\HOHFWURFKHPLFDOH[SHULPHQW2[\JHQIUHHJUDGH
%2& *DVHV SOF DQG D SRVLWLYH 1 SUHVVXUH ZDV PDLQWDLQHG GXULQJ H[SHULPHQWV $OO
HOHFWURFKHPLFDO JODVVZDUH ZDV FOHDQHG RYHUQLJKW E\ XVH RI D GLOXWH .0Q2 $&6  
6LJPD$OGULFK VROXWLRQ LQ FRQFHQWUDWHG +62 !  DQDO\WLFDO JUDGH )LVKHU 6FLHQWLILF
IROORZHGE\ULQVLQJZLWKXOWUDSXUHZDWHU
 5HVXOWVDQGGLVFXVVLRQ
 3K\VLFDO FKDUDFWHUL]DWLRQ RI VL]HVHOHFWHG 0R6[ QDQRFOXVWHUV +$$')67(0
LPDJLQJ DQG;36









FU\VWDOOLQH RUGHU 7KH FOXVWHUV KDYH DQ XQHYHQ OD\HUHG VWUXFWXUH UHYHDOHG E\ WKH +$$')
LQWHQVLW\OLQHSURILOHZKLFKDJUHHVZLWKSUHYLRXVILUVWSULQFLSOHVLPXODWLRQVWXGLHV>@&RPSDUHG
ZLWKWKHDVGHSRVLWHGFOXVWHUVWKHVXOIXULVHGFOXVWHUVEHFRPHODUJHUZLWKDPHDQGLDPHWHURI
QP7KLV LVGXHWR WKHPRUSKRORJLFDOUHFRQVWUXFWLRQRI0R6[ FOXVWHUVZLWKWKHDGGHGVXOIXU ,Q
FRQWUDVW WR WKHDVGHSRVLWHGFOXVWHUV WKHVXOIXULVHGFOXVWHUV VKRZQ LQ)LJXUHGDQGHSUHVHQW
UDWKHU FU\VWDOOLQH VWUXFWXUHV ZKLFK FDQ DOVR EH FRQILUPHG E\ WKHLU ))7 SDWWHUQV LQVHW 7KH
VXOIXULVHGFOXVWHUVUHWDLQWKHOD\HUHGVWUXFWXUHZLWKWROD\HUVWKLFN7KH0RLUpSDWWHUQVKRZQ
LQ )LJXUH H LQGLFDWHV DPLVRULHQWDWLRQ EHWZHHQ OD\HUVZKLFK FDQ EH FRPPRQO\ IRXQG LQ WKH
VXOIXULVHG FOXVWHUV ZLWK  RU PRUH OD\HUV *LYHQ WKDW VXOIXU LV ORQJ NQRZQ WR VXEOLPH DW
WHPSHUDWXUHVZHOO EHORZ  &>@ ZH FDQ FRQFOXGH WKDW WKH FU\VWDOOLQH VWUXFWXUHV FRPH






;36 PHDVXUHPHQWV ZHUH DFTXLUHG IURP PRO\EGHQXP VXOILGH FOXVWHUV GHSRVLWHG RQWR




GHFRQYROXWHGLQWRWKH0R G VSLQRUELWGRXEOHWFKDUDFWHULVWLFRI0R6 PDWHULDOVELQGLQJ
HQHUJLHVRIaDQGaH9UHVSHFWLYHO\7ZRDGGLWLRQDOGRXEOHWVZHUHQHHGHGDVFULEHG
WR0RD2E6F a DQG a H9 VHH (6, IRU0RD2E6F GHILQLWLRQ DQG0R a DQG
a H9 R[LGDWLRQ VWDWHV UHSRUWHG LQ PRO\EGHQXP FRPSRXQGV VXFK DV PRO\EGHQXP
R[\VXOILGHV>@ DQG0R2>@ $QDO\VLVRI WKH0R0RD2E6F0R UHODWLYHSHUFHQWDJHV DW
 IURP WKH ;36 SKRWRHPLVVLRQ LQWHQVLWLHV \LHOGV D UHODWLYH UDWLR RI  DW 
FRUURERUDWLQJ WKH VLJQLILFDQW SURSRUWLRQ RI R[LGL]HG PRO\EGHQXP VSHFLHV DW WKH QDQRFOXVWHUV
7KH 6 VSHFWUD )LJ  ERWWRP URZ ZHUH GHFRQYROXWHG XVLQJ WZR S VSLQRUELW GRXEOHWV
UHODWHG WR WKH 6 a DQG a H9 DQG 6 a DQG a H9 R[LGDWLRQ VWDWHV
FRQVLVWHQWO\ UHSRUWHG IRU DPRUSKRXV0R6[ WKLQ ILOPV DQG QDQRSDUWLFOHV>@ \LHOGLQJ D 6




/LNHZLVH KLJKUHVROXWLRQ ;36 VSHFWUD RQ WKH VXOIXUHYDSRUDWHG DQG DQQHDOHG 0R6[
QDQRFOXVWHUV)LJFUHYHDODQDOPRVWWRWDOFRQYHUVLRQRIR[LGL]HG0RVSHFLHVWR0R 0R
0RD2E6F0R DW UDWLR RI  DVZHOO DV DQ HIIHFWLYH 6HQULFKPHQW REWDLQLQJ D
0R0RD2E6F66 UDWLRRI$VIRUWKH66 ;36LQWHQVLW\UDWLRWKLVLVQRZ
)XUWKHUDQDO\VLVRIWKHVXOIXULVHGEXWQRQDQQHDOHG0R6[ QDQRFOXVWHUVVDPSOH)LJ
E UHYHDOV WKDW 6 LQFRUSRUDWLRQ RQWR WKH QDQRFOXVWHUV RFFXUV DW WKLV VWDJH WR D FHUWDLQ H[WHQW






)LJXUH  +LJKUHVROXWLRQ 0R G WRS DQG 6 S ERWWRP ;36 VSHFWUD RI D DVGHSRVLWHG
0R6[ QDQRFOXVWHUVE VXOIXULVHGQRQDQQHDOHG 0R6[ QDQRFOXVWHUV DQGF VXOIXULVHG
DQQHDOHG 0R6[ QDQRFOXVWHUV/DEHOV UDZVSHFWUD EODFN FXPXODWLYHSHDN ILW UHG0R
G JUHHQ0RD2E6F G EOXH0R G RUDQJH 6 S 6 \HOORZ DQG 6
S 6PDJHQWD







FRQFHQWUDWLRQ LQ WKHHOHFWURO\WHXVHG >+@§î PROFPS+§ LV UHVSRQVLEOH IRU WKH
GLIIXVLRQ GHFD\ SHDN SURILOH LQ )LJV D DQG E DQDORJRXV WR WKDW IRXQGZLWK RXU SUHYLRXVO\
UHSRUWHG PDJQHWURQVSXWWHUHG QDQRFOXVWHUV>@ 7KH DVSUHSDUHG VDPSOHV SUHVHQW RQVHW
SRWHQWLDOV _ȘRQVHW_ IRU FXUUHQWGHQVLWLHVRI _M_ P$FPRIFDP9ZKLFKDUHaP9
SRVLWLYHO\ VKLIWHG FRPSDUHG WR WKH UHFRUGHG _ȘRQVHW_ IRU EDUH JODVV\ FDUERQ 7KLV FRQILUPV WKDW




7KHVH DUH LQ JRRG DJUHHPHQW ZLWK WKH UHVXOWV REWDLQHG IRU 0R6 QDQRFOXVWHUV ZKLFK
SUHVHQWHG D KLJKHU FOXVWHU ORDGLQJ FD ȝJ FP EXW HTXLYDOHQW VXUIDFH FRYHUDJH JLYHQ WKH
VPDOOHU FOXVWHU VL]HV a>@ ,QWHUHVWLQJO\ VXFK XOWUDORZ ORDGLQJV RI VL]HVHOHFWHG0R6[
QDQRFOXVWHUVXVHGLQWKHSUHVHQWZRUNFRYHUDJHaQJFPFRYHUDJHaQJFP
FRYHUDJHaQJFPDOUHDG\SUHVHQW+(5DFWLYLWLHVFRPSDUDEOHWRWKRVHRI0R6




LQFRUSRUDWLRQ DOO 0R6[ QDQRFOXVWHUV H[KLELW UHPDUNDEOH LPSURYHPHQWV LQ WKHLU +(5






GLIIHUHQW 0R6[ QDQRFOXVWHUV SORWWHG LQ DE 6FDQ UDWH  P9 V G (OHFWURFKHPLFDO
LPSHGDQFHVSHFWURVFRS\1\TXLVW VSHFWUDRI VDPSOHV LQDE UHFRUGHGDWȘa P9YV1+(
/DEHOVLQFGPLUURUSROLVKHGJODVV\FDUERQEODFNDVGHSRVLWHG0R6[ QDQRFOXVWHUVDW








YDOXHV WR WKH RQH IRXQG IRU EDUH *& § P9 GHF  7KLV LQGLFDWHV WKDW WKH VXOIXULVDWLRQ
WUHDWPHQWGRHVQRWPRGLI\WKHPHFKDQLVPXQGHUZKLFKWKH+(5RSHUDWHVIRUVORSHVFORVHWRE§
P9GHF WKLVLVWKH9ROPHUPHFKDQLVPLWVUDWHOLPLWLQJVWHSEHLQJWKHHOHFWURDGVRUSWLRQRI
PRQRDWRPLFK\GURJHQ>@ 3UHYLRXVUHSRUWVRQDPRUSKRXV0R6[ FDWDO\VWVKDYH UHSRUWHG7DIHO
VORSHV RI E§P9GHF  9ROPHU+H\URYVN\ UDWHOLPLWLQJ VWHS VLJQLILFDQWO\ ORZHU WKDQ WKH
RQHV REWDLQHG IRU WKH DVGHSRVLWHG DPRUSKRXV 0R6[ QDQRFOXVWHUV 7ZRPDLQ IDFWRUV DUH
UHVSRQVLEOH IRU WKLV WKH HOHFWURO\WH S+ DQG WKH LQKHUHQW PRUSKRORJ\ RU WKH FOXVWHUV 5HFHQW
LQYHVWLJDWLRQVE\'XERXLVHWDORQHOHFWURGHSRVLWHGDPRUSKRXV0R6[ PDWHULDOVKDYHVKRZQWKDW
WKH +(5PHFKDQLVP DQG FRQVHTXHQWO\ WKH 7DIHO VORSH LV S+GHSHQGHQW>@ IRU S+ WKH
K\GURQLXP FDWLRQ HOHFWURUHGXFWLRQ JRYHUQV WKH SURWRQ UHGXFWLRQ ZLWK S+LQGHSHQGHQW 7DIHO
VORSHV RI E§P9 GHF  DW KLJKHU S+ YDOXHV WKH ORZHU SURWRQ FRQFHQWUDWLRQ OHDGV WRPDVV
WUDQVSRUW OLPLWDWLRQVZKLFK XOWLPDWHO\ UHVXOW LQ WKH SURWRQ HOHFWURDGVRUSWLRQ LH9ROPHU UDWH
OLPLWLQJ+(5VWHSE§P9GHFGRPLQDWLQJWKH+(5$OWHUQDWLYHO\WKHP9GHF7DIHO
VORSHVUHSRUWHGRQDPRUSKRXV0R6[ DUHZHOONQRZQWRDULVH IURPWKH >0R6@ FOXVWHUEDVHG




(OHFWURFKHPLFDO LPSHGDQFH VSHFWURVFRS\ (,6 1\TXLVW SORWV ZHUH ILWWHG ZLWK D VLPSOLILHG
HTXLYDOHQW FLUFXLW PRGHO EDVHG RQ WKH UHFHQWO\XVHG OLQHDU WUDQVPLVVLRQ PRGHO>@ IRU
DPRUSKRXVSRURXV 0R6[ VWUXFWXUHV VHH )LJ 6 (6, IRU IXUWKHU GHWDLOV>@ 8QOLNH WKH
5DQGOHV FLUFXLW FRQYHQWLRQDOO\ XVHG WR SK\VLFDOO\ GHVFULEH WKH +(5 RQ 70' PDWHULDOV WKLV
FLUFXLW QRW RQO\ DFFRXQWV IRU WKH FKDUJH WUDQVIHU UHVLVWDQFH ܴ௖௧ EXW DOVR IRU WKH FRQWDFW
UHVLVWDQFH EHWZHHQ WKH QDQRFOXVWHUV DQG WKH JODVV\ FDUERQ HOHFWURGH LQWHUIDFH ܴ௖ 6XFK
LQIRUPDWLRQLVRISK\VLFDOUHOHYDQFH JLYHQWKHOD\HUGHSHQGHQW+(5FDWDO\VLVRI70'VDQGWKHLU
LQKHUHQWO\ KLJK WKURXJKSODQH UHVLVWDQFH>±@ $W  9 YV 6&( a  9 YV 1+( D
VLJQLILFDQWGHFUHDVHLQDOO(,6UHVLVWDQFHFRPSRQHQWVZDVIRXQGDIWHUWKHFRPELQHGWUHDWPHQWRI
VXOIXU HYDSRUDWLRQ SOXV DQQHDOLQJ RQ WKH 0R6[ QDQRFOXVWHUV )LJ G7DEOH6(6,ܴ௖௧
aYVaȍFRYHUDJHaYVaȍFRYHUDJHDQGܴ௖ aYVa












LQWR WKH QDQRFOXVWHU VWUXFWXUHV EXW DOVR FRQYHUWV WKH FKDUDFWHULVWLF DPRUSKRXV0R6[0R6 6
PRLHWLHV>@ WR 6 DV IRXQG LQ FU\VWDOOLQH 0R6>@ )URP WKHVH ILQGLQJV ZH FDQ
FRQFOXGHWKDWWKHVXOIXUHYDSRUDWLRQDQGVXEVHTXHQWDQQHDOLQJRI0R6[ QDQRFOXVWHUVUHVXOWV
LQDQRYHUDOOLPSURYHPHQWLQWKHLUFKDUJHWUDQVIHUSURSHUWLHV$SUHYLRXVUHSRUWRQSRO\PRUSKLF
0R6 D V\VWHPZKLFK UHVHPEOHV WKH QRQFU\VWDOOLQH QDWXUH RI RXU DVGHSRVLWHG QDQRFOXVWHUV
UHYHDOHG WKDW HOHFWURQ KRSSLQJ RQO\ RFFXUV EHWZHHQ PHWDOOLF 7 GRPDLQV ERXQGHG E\
VHPLFRQGXFWLQJ+UHJLRQVDQGWKHUHIRUHLVOLPLWHG>@
2QDVHSDUDWHQRWHLWLVDOVRQRWHZRUWK\WRH[SORUHZKLFKDUHWKHSRWHQWLDO+(5DFWLYHVLWHVLQ
RXU0R6[ QDQRFOXVWHUV )RUDPRUSKRXV0R6[WHUPLQDO6>@ EULGJLQJ6>@ RUXQVDWXUDWHG
0R,9 FHQWHUV LH 6 YDFDQFLHV>@ KDYH EHHQ SURSRVHG DVPRLHWLHV UHVSRQVLEOH IRU K\GURJHQ
HYROXWLRQ UHDFKLQJ QR XQDPELJXRXV FRQVHQVXV WR GDWH )RU WKH DVSUHSDUHG 0R6[
QDQRFOXVWHUVWKHSUHVHQFHRIWHUPLQDOEULGJLQJ6 DVIRXQGLQRXU6S;36VSHFWUDVHHPVWR
LQGLFDWHWKH\PLJKWSDUWLFLSDWHLQWKH+(5DORQJZLWKWKHZHOOHVWDEOLVKHG70'XQVDWXUDWHG6
DFWLYH VLWHV>@ ,Q WKH FDVH RI RXU 6HQULFKHG 0R6[ QDQRFOXVWHUV WKH DOPRVW WRWDO





DQDO\VLV DOVR GHPRQVWUDWHV WKH +(5 HQKDQFHPHQW REVHUYHG )RU  VXUIDFH FRYHUDJH DV
GHSRVLWHG 0R6[QDQRFOXVWHUVSUHVHQW72)§+ V DQG M§î $FP DW _ȘKDOI

PD[_ P9ZKHUHDV IRU DQ HTXLYDOHQW _ȘKDOI PD[_ WKH VXOIXUPRGLILHG 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